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[M$9 1 ] 7r ^A-<7)HI;l/-7n- K»e?E5>J 
[3»j&S 2 ] a--^J&:lW|fi««tf Csp45I*«ktf/a 

[it *g 3 ] nm^y* vwmmnampvmmkn t 
m&mi wijfliWrtffiiBiiBtjtLrjBiRitt^wr 

5^7?- K# F U ^7f- F : R-G-D£#t?^7f- KT& 

[If*5t5] B«JfliertftJlWlfifc#bTiSlRltt*#'i- 
5^7°?- Fft s F V ^f=f- F : N-G-R^#t?^^ FT£ 

DM*® 6 ] l - 5 ov^ftfr l atBK©» 

;l/X^^^- 0 20 
[If ^ 7 ] 7r -r/^-©HI;l/-yn- F«e?E5<J 

7f77^;l/X^W-„ 
[If*® 8 ] a- -*fcMEB*tf Csp45I*S«fctf/3: 
fcttClan*265, af*a7!HliD7f77^;l/X^7^ 

' o 

[0 0 0 1] 

^-5a-*yF7fV7^/l/X^7*-©{m6?* 
[0 0 0 2] 

TrV^l/X^?*-^ g^©^7 
OifflBS'Mn vivoSfctiin vitroTfjtfcpfc&Xf 3fc 
J6<DjB73W*t!ti^^i:bTEffl$nTV^ 0 7rV7 

motif v^Timmmm^n-Drc^yhy (^yhy 
^yyfcnftfhSo 7Y;i/X©«ft'\©®A(«) 

W\ Bergelson J M Isolation of a common recept 
or for Coxsackie B viruses and adenoviruses 2 and 
5. Science 275:1320-1323, 1997£#K8£*lfcl/'0 , ^ 

x^U^fClS-g-r^C^^^oTlBCi.CBai M, Harfe 
B, Freimuth P, Mutations that alter an Arg-Gly-Asp 
(RGD) sequence in the adenovirus type 2penton bas 
e protein abolish its cell-rounding activity and d 50 
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elay virusreproduction in flat cells., J Virol 67: 
5198-5205, 1993 ; Wickham T J P> s Integrins av|33 a 
nd av/?5 promote adenovirus internalization but n 
ot virus attachment. Cell 73:309-319, 1993) 0 x> 
Fy-Afc:5tbfc^>r;I/XH:»tt*ftT^*^>H5e 

Rtc , 7 )V X £D 7 7 ■< > W&fet % © tfIS— 7 r -y 
77*36*3, 7T-(/1-&mt2>Z.£lc&'9. ^7*- 
©«Bfe«*£*.SC ttfX*Z%£3£Z. P,tl5(Paillard, 
F., Dressing up adenoviruses to modify their tropi 
si. Hum Gene Ther 10:2575-2576, 1999) 0 

[0003] 7r-f^-afE?«7-r;b7^ae?© 
< , ±M&$-Lrcm&£ < ©fiitaistiwiiwfc^ff 

1"5Ct, gfc, 7fV , 7-OUX^ft (coxsackievir 
us-adenovirus receptor (CAR) ; Mfc^fa&OlktbO^ 

5StC*3tt^§§f* 0 PWc-O^Tte:, Bergelson J M 

[0 0 0 4] =m 7r-f^-^<DC*®c^^y 
i: ©gifctttf S # U U ^>EJII«W Lfc77V 7 

Y ;UX^ ^-jwsistu c ©^7 Z—tfMWM <9 , 

E^ja3ft«*t.Oilt*^Stlfc(Wickha« T J5>, In 
creased in vitro and in vivo gene transfer by aden 
ovirus vectors containing chimeric fiber protein 
s., J. Virol. 71:8221-8229, 1997 ; Yoshida Gen 
eration of fiber-mutant recombinant adenoviruses f 
or gene therapy of malignant glioma., Hum Gene Ther 

9:2503-2515, 1998 ; Gonzalez R?k Increased gene t 
ransfer in acutemyeloid leukemic cells by an adeno 
virus vector containing a modified fiber protein., 

Gene Ther. 6: 314-320, 1999 : Bouri K5>, Poly-lysi 
ne Modification of adenoviral fiber protein enhanc 
es muscle cell transduction. , Hum Gene Ther 10: 1633 

-1640, 1999)0 urb&tfe, nomm^onm^ff- 

FOflPAtt, 7 r -Y^-O 3 iW^fflS U 7-Y^ 
x co 7 4 7 —im£M<D 7 r <{ S ^ ^ # - K 

[0 0 0 5] 1998^, Curiel5©^;l/— 7S7 7^^- 
<£>HI ;l/-7^7-r;l/X©a®to^f£Lfc«ii^fco 



3 

<D%Mt £ L T«jiTfe 3 Rl!i14£^ L (Krasnykh 
V I5> % Characterization of an adenovirus vector co 
ntaining a heterologous peptide epitope in the HI 
loop of the fiber knob., J Virol 72:1844-1852, 199 
8 ; Draitriev I 5k An adenovirus vector with genetic 
ally modif iedf ibers demonstrates expanded tropism 
via utilization of a Coxsackievirusand adenovirus 
receptor-independent cell entry mechanism. , J Vir 10 
ol 72:9706-9713, 1998) 0 LfrL&ft*^ i&ZlZZ<D 

<k ? &^7 $-%mm±WimzRi^rcmmm.m7L*m 

[0 0 0 6] 

-So 

[0 0 0 7] 

GW^Pft-f 3fc«><0#S] *58fl#&tt, ±IBSHB 

Hi;b-7°^3- K^rsaef««fc, 3--7&iyisBi 

DSOHHWWaj&fflAf * c £ fc <k t) » RSWfc-ffifc©^ 
[0008] tft&ttftmiz. yr-c^-mvv-f 
?%C£%mWl£1r%, 77^-5a.-*>'F7fV 

[0009] %rc*mmz, ±m<DJjmz&K>imisti 

So S^t^itt, 7r-f^-©HI;l/-y3-FfflfE 
^i^fS, 7:r77-f/l/X^77--<:-fe3o OTc* 
[0 0 10] 40 

;U- 7° 3 - F»fg?E?iJ £3~-7 ^fiBWRBMEft 
fc»A U gatfcfEflltfK-tt*^?* F FBHA* 

[0 0 1 l] 7r-f/^-cDHl;l'-7n-F)ie?E?y^ 
H\ 77-f/ <-»f07 5 7 S537*> 5» 549 $ T?<Dfig«£ 
3 - F T 3 JSSE9U* S -T „ HI - 7© 7 5 7 ft» ASP 
5WHzfOlTf*t), 77SSli<DM«tcBE[qiLTV^o C 

(ommcnm'<y > ?-h*£>mxi£ftxt>7r^^-<D3m so 
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tea-*- s„ 

[0 0 12] 3--7*MPi^lf«^Jil«, 7f7 

£j£i*U WIBII*Csp45U ClaK SwaK Pac 

K I-CeuK PI-SceK I-PpoK I-SceHcJ; OHIiStlS 
E^JftWSftSo 3-~-t7%mm.BM£ bTCsp45I*5 

cfctfciai Ltcrn^, zwb (ommmmim^im 

V*^?H(Dl]faT*$>mX?%Z. %o Sot, 

* U 3*7 7 M-f 1 FfcTOftldfASftfcfe© (Utt^ 7 
n-» #Csp45Iffi»E?lJ£*rU frOClalBWEM* 
fci^J: 3 ScMfB* U 3 7 7 F*Rtrf S d 4: 
tc «t D> K6^n-y«MIS»*Csp45I43«fctfClaI©^I 

c o «t 3 &csfr£ftfc* u 37 7 M-f- f £ ITS, PS 
jrrsfeoTHi&w la^js^i o~i 3tia«oia 

•So 

[0 0 13] ±EK»E*J0HIA/-:/3-Fjt£-pE*l 
^©IfAtt* flSJ^tf *^SfiMKiettLfc «fc 3 £ LT^Sfc 
tSCfctf-et*. WJfe^^f- F*3- F-r 3DNA©» 
Att, ^-WF3- FDNAi:±fScD3--7 

ttMISBNKRMETiJ 5 * U 3*7 7 Utf* FDNA 

£#fi£U WjS1-3^*T7SfkbfcHI;l/-y3- FEW 

imwe^j y-s/ 3 ^-r § c ^ t <fc ^ t m®.? %c£f? 

[0 0 14] ^*^^9 L F^3-F-rSDNAi:LT^ 

F^3— Ft" SDNAx NGR^iy^T'f" F^3- Ff^DN 
A, 'N/^^yflHIfcOffiftltt*^ S^*^ F (KKKKKR 
K : mtmn l )£3-FT3DNA, 7~-yg&#t<D 
Hftl14^#TS^7 0 ^ F(TS(GYIGSR) 3 SS : E^JS^-2 S 
fctiTSAA(SIKVAV) 2 : EW#*f 3 )*3- FfSDHA^ E- 
-feU7^yi:(7)||?0l4^-r5^^F(TRSDITWDQLWDL 
MKTS : E?iJ#^ 4)^3- K-rSDNA^SWfS C 4:^ 
J: ^77-<Dff tft(fi» • ttHWSOtjBttsae? 
HA»**"K#"*"SCfctfT?* ; 5o tot, ^^^f- 
F t LTWAtfl^Jfllt[frtfflllBliaf-:#LT»lRFtt*#t- 

7 7 SCfc^TftS. 
[0 0 15] RGD^ty^T'^F^LTli, RGDE^J^ 

■rsKt)K£snst><o"ei±ftv>*v ffiiAtf, rgd^^ 

J6T5~20ffiOT^7^P»^5fe«>7bW*L<, Ml* 
Wtcti, M*^ RGD-4C-"7 > ^F(CDCRGDCFC : E^J#^ 

[0 0 16] ^^7°^F4lLTRGD-4C^77 L F^SK 



5 

-r;i/x^^^-^jifflTt*i\W, cHoffl 
& ful±&ffll§> ¥M©5«, Tffl 

«LN444) s^oa^iiAaMu&Wf s Z. fctfT? 

* So 

[0 0 17] SfcHGRfc^tT'W-KfcLTtt, NGRfH^U 10 
^-a-^^-3fflBagffi075/^7 P f-^— t?N (CD13) lc 

*\ $Jx.«\ NGR£-&&T5~20»D7$/$fr 
OWJU, ^fcWKtt* Mfctf, NGRMS'-WF 
(CNGRCVSGCAGRC : E?0## 6 ) *mtf %> CtifVt^o 
[0 0 18] ^*^^Ffc bTNGRMjl^y^ K*a 
KLfc*§o\ FttCAWStfTfa < 7 5 /Iff- 

w*. js*ffefiiw^ocDi3KSfflia tf t h y y * 

-•7*|flSLN444) ^0ftg«ft»£?*A*J»S-rSC 
[0 0 19] 

^U/cTxV^-r^X^^^-cD^- 1 
*^S8iffi|-ett, xr^-©Hl;l/-7£=i-Fir3MfE 30 
^IH^JgP^ta-- * MlHf^ & § Csp45 1*5 «fc tf C 1 
alOBIIWWftSWfflLfe. ^^-^XSFpA 
dHM15,16,17*5 t fctj ; 18^T©J;'5^LTli^Lrco 

[0 0 2 0] 5S7x/ r >'f;VXy7Ac06*^g|5(273 
31fi[©ffiS*^fe**SStfGi*, 27865-30995*5 (E3H 
^c)tt^LTV^)^ty^"vX5 FpEco-ITRlfcf&IIS 
!NRApaIfe<fctMinIT^J»rbfco Ctl£pBR-322ft*© 
7°9XS FpBR-AM2(AatII fcBsaHDSSiE^JOHfcAgel 
fcHunlOBSWE^J^U PvuIlBWEJIJfr&Bst 11071 
©B^MS^^MbTV'»5)©ApaI/llunlWlfiWfr 40 
fclSStSctfilj;^ pBR-AM3^rf#/cc CDpBR-AM3f£ 
7x/^-r;l/Xy/A<O31905~32825{i^WtTV>/c: o 

[0 0 2 1] pBR-AM3(DApaI/AseI$iJ|51if>T-, Apa 

I/BsmAlSiJI8»rtt\ BsaAIIMI&Mffi\ ft5tffc:*U=f? 
? U^-f-F 1 (5* -AACAGGAGACACAACTTCGAAC [ATCGAT] C 
CAAGTGCATACTCTATGTCATTTTCATGGGACTGGTCTGGCCACAACTAC 
AT-3' : E^J#€ 7 )*5 «ktf 2 (5' — TAATGTAGTTGTGGCCAG 
ACCAGTCCCATGAAAATGACATAGAGTATGCACTTGG [ATCGAT] GJT 
CGAAGTTGTGTCTCC — 3' : E5!l## 8)*ffiffl(Csp45I43J: 
tfClal (^ryf-tf'J /I/* *y(Dai)-C*f-;Wfc:£*ltV 50 
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T, 4-^-Xv-r^-^3^SJiS^fT*V\ 7°5X5 
FpBR-AM4^t#fc 0 

[0 0 2 2] £5>^ P BR-AM4(DHpaI/MunIffl|51»T)n fcp 
Eco-ITR5( 5 «M;UXy / A©£*iiS(2733lti[ 

©ilgfr 5 y / ^©fcjfcJKST* (i£^ 28133~30818fe 
(E3M^) Jb^ffl b T 1/^ § ) ) ©Hpal /Muni SIKSr 

ft LTpEco-AM4*flBB b fc 0 

[0 0 2 3] g^IC, pAdHM2©^ftT*&§pAdHM2-l<D 
SrfI/ClaIfiJPSiffri:±iepEco-AM4©SrfI/ClaI$iJPIif 

tt-ii^iisu ^o^7-ry^-r;i/x^yA©^*JSSo 

ClalgSfMJ^ * U 3 5? * M"* F 3 (5* — CG TTAATTA 
A-3' :SH?iJ#^9 ; PacIffire>J*T»T*w1")*fflV'> 
T 5>T 3 £> C K <fc D , PacIffi8E5U fcBS 
»ATpAdHM15*fifeo Sfc, pAdHM16,1743d;lfl8fe|W! 
«fcL-r«BSLfe(Hl A) 0 
[0 0 2 4] Ctl 5.0^9X5 KpAdHM15,16,17fcJ:tfl 
8»El/E3ffiK%l» < i7f/ ->^;l/Xy 7 A£W bT*3 

ElXSmSttt^---^BI5ffiOI-CeuK Swab 
tfPI-ScelS8«E?IJ*x Sfc!ryA32679fii:32680fe( ; e 
tl^tl, XT-l'^-^y^^®(Dhb*-^S(546 
flfl*«fctf7a U >aHK547ffi)fc»BbTV»*)OIBIfe: 

^-n ; PnCsp45Ii:ClaI(Dam-eyf-;Wb$nTV>§) 
(pAdHM15), ClaI(pAdHM16), Csp45I(pAdHM17,18)IiiiE 

^#bT^fc(ia i )„ ^n^noy^xs f©hi;i/- 

$tlfc2~37 5 y HA^S* S WtCjS bTffiV^ 

[0 0 2 5] ^ ji^^Ffc^B-r**'; =T5«^ 

b4-^FDNA^Wr5y^X5 F^£-£HfSib/c 0 
F i: bTs RGD-4C^yf - F (CDCRGDCFC : E5<J 

b^-^FDNA (*Udr?^U*^K4 4SJ:tf5) «r^ffl 
bfe„ S-fs ±|3T?«K(lbfcpAdfflll5*, Csp45I/ClaI 

•e^oif b, * u dr? ^ utf- f 4 (5* -cgaagtgtgactgcc 

GCGGAGACTGTTTCTG — 3' : E^JS^ 1 0)l8&Xf5($ -CC 
CAGAAACAGTCTCCGCGGCAGTCACACTT-3' : E?iJ#^ 1 1 ) fc 

iiiSb^o 

[0 0 2 6] ^V^T% 3ffl6Lfc±a5DHA£^HDH5acfc 
*AbT^H$E^b, pAdHM15-RGD^|#/i(H2) 0 pAdHM 
15,16,1743j;tfl8tC-OV^T, ^.**y =f?^b*f-FO 
if AgRfiMHOE^J^ fe.fc^^^-^X^ FEM 

LTpiSti^ §^*y 3? ^ b^"f- F^0 1 (^tbftl 

[0 0 2 7] MIBII*Csp45I*«fctfClaIttH^fcBatt 

v>-fn©73lR[T^SA-r§iii:^T*t^/ci6, RStt^v 
'J ^ b^f - F*«)lt&lRlK:#A*nfet»0) 
^Csp45lBME5«J*Wb, ^-oClaliaWEW^Sa^ 



(5) 



2)„ SBaBS-efc^XS H\ feitfUifB^yri;* 

46, Htt^o-y*WlfiB*Csp45I««I;tfClaIO«»r/< 
fc, pAdHM15-RGDfcffi ASftfc* U d"? * FOE 

[0 0 2 8] h;^7X5 FpHMCMV5(H.Mi 

zuguchi, M.A.Kay., A simple method for constructin 10 
g El and E1/E4 deleted recombinant adenovirus vect 
or . Hum . Gene Ther . 10 (1999) 2013-2017) tCpCMV j8 P y 

ATSoilfcJcD, pHHCMVLacZ-l£fRHLfc 0 
[0 0 2 9] £Sfc, I-CeuI/PI-ScelT'^ffcLfcpAdHM 
15-RGD *5<ttfpHMCMVLacZ-l^in vitro^-f^— 3 y 
fCfcDilfSU pAdHM15-RGD-LacZ*«BBLfe(0 2) o C 
ET», I-CeuIfc<fctfPI-SceItt, ^tl^tl^ < t>9~ 

io. iita^5a*s^j*B^*a^w«*T?* 

§o 20 

[0 0 3 0] ff^^r^-^y^RfcW'f SttJH 
•^bXHSWlT^XS FfcLT, P AdHM4i:pHMCMVLacZ 
-1 fc*jlteL/TpAdffll4-UcZ*«IIRLfco ±IBpAdHM15-R 
GD-LacZ fcpAdHM4-LacZttV^"ftlfe^ iMh^afn^-Y 
/bX (CMV) 7 P ^-|g»l'ttLacZaf5?fecfc tf^ */&. 
S*;Ut > (BGH) * U 77 9 -;l/fkS/^;l/«#A,Tf V» 

[0 0 3 1] _kf B 20tD7 P ^X5K pAdHM 1 5-RGD- 
LacZ t5«fcU*pAdfflI4-LacZ^Pacn?MfkLT^ftL, C 
n^7i/-;l/-^PP*;VAftHi*5<fctf : x^/-;l/tt 30 
»£#LTtt*iLfc 0 IS^f b L fcpAdHMl 5-RGD-LacZ i:p 
AdHM4-LacZ#293»WSE F7>X7i^ h LT&7°^X 
5 FS^O^^^XSWHb (AdHM15-RGD-LacZ, AdHM4 
-LacZ) , CsCligBB*JB»Ds ^V^tfCsCh EH^JiB * 
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[0 0 3 2] '7-r;l/X^OtlflBttMaizelP,075'ffi(Mai 
zel.J.V.J., White, D.O. and Scharff.M.D. (1968). Th 
e polypeptides of adenovirus. I. Evidence for mult 
ipleprotein components in the virion and a compari 
son of types 2, 7A, and 12. Virology. 36, 115-12 

IgJI, AdHMl5-RGD-LacZ<D;fr»i5.28Xl0" particle t 
iter/mL, AdHM4-LacZ<D7J»£2.02xlo' 2 particle tit 
er/mL-^&o/co 
[0 0 3 3] Sfc, ^^^-7 P 5X5F(pAdHM15-RGDfe 
L < li pAdHM 1 5-RGD-LacZ) $ fcl±7 7 -f/*— * ICRGD^T" 
f- Y%%t&lacmfflSM%-7Ty »M;I/XDNA(AdHM15 
-RGD-LacZ)fc-OVt\ DHA$UIB^GMIBWX£ LTHind 
III/PacK Csp45I/PacK HindIIlSfc«Csp45I*ffiffl 
U 0.7%7^P-X^f;l/±T*ma»l) ; &ff^^/ic= & 

y-yiiWTojit) 

[0 0 3 4] ]y-y 1 : 1 kb DNA^-v-#- 0 
L/->2 : HindIII/PaclM{fcbfcpAdHM15-RGD„ 
U-y3 : Csp45 1 /Pac I ffiit L ZcpAdHMl 5-RGD Q 
ls—y 4 : HindIII/PacI?IftbfcpAdHM15-RGD-LacZ 0 
l/->5 : Csp45I/PacI^fbb/cpAdHM15-RGD-LacZ 0 
p-y 6 : HindIIim{bLfcAdHM15-RGD-LacZ<7-f ;PXDN 
Ac 

U-yi : Csp45IfifbLfcAdHM15-RGD-LacZ'7-Y;VXDN 
Ac 

[0 0 3 5] (IS*) IS3I£ U > LacZTJ-fe y h S^tf 
$fc«#$&t^^-77X= F. T&fr^ pAdHMl 
5-RGD, pAdHMl 5-RGD-LacZ. fc3VHi"7'OVXDNA, BP 
AdHM5-RGD-LacZ*\ ^^nfcSrJi (SO 

trcfctf3*Stife (03) o 

[0 0 3 6] 
[Hi] 







pAdHM 15-RGD 

Hindll 1 /Pad 
Csp45I/Pacl 

P AdHM15-RGD-LacZ 
Hindi 11 /Pad 
Csp45I/PacI 

AdHM 15-RGD-LacZ 
Hindi II 
Csp45I 


3.0, 3-1. 5.1. 2.1, 4.6, 8.0, 3.1, 2.9, 1.0 
3.0, 3.3, 26.6 

3.0, 4.8, 3.0, 5.1, 2.1, 4.6, 8.0, 3,1, 2.9, 1.0 
3.0, 3.3, 31.3 

4.8, 3.0, 5.1, 2.1, 4.6, 8.0, 3.1. 2.9. 1.0 
3.3, 31.3 



[0 0 3 7] f#Sft/c^?-AdHM15-RGD-LacZOjg{K 
[0 0 3 8] &mM2) 7rJ^-<Dm)l--7lcft 

2 

^^^-7"7X5 FpAdHM15-RGD<D^7?S{i, MMM 
1 }c^Lfoit)T'&3c 

[0 0 3 9] FpHMCMV6(H.Mizuguchi, 



M.A.Kay., A simple method for constructing El and 
E1/E4 deleted recombinant adenovirus vector. Hum. 
GeneTher. 10(1999)2013-2017) tCpGL3-Control (7P * # 
ft)fi^O;^>7x7- tf (Luc)is{S?£if AT 3 c 4:fc 
J: 0 s pCMVLl^SLfco 

[0 0 4 0] MIBpAdHM15-RGD *5<ktf/l/y7x 

7— If* 3— F LfcpCMVLl^I-CeuI/PI-Scel-e^ft 
50 in vitro9-ry-yaMCJ:D51ISLTpAdHM15-RG 
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D-CHVLZ***Lfc(H4). 
[0 0 4 1] m£M7TJrt-#V/W&*G+%tm 
7^/l/Xs!fiffl7°7X5 Yt LT. pAdHM4£pCMVLlfc£ 
SIS L TpAdHM4-CMVL2^1ill L fc c _k fEpAdHM 1 5HRGD-CM 
VL2 tpAdHM4-CMVL2ti^Ttlt, CMV7°n^-7-IM!j 

[0 0 4 2] Jfcfc, ±I220©7°77.5. FpAdHM15-RGD- 
CMVL2*5 <fctfpAdHM4-CMVL2£PacI "PjBft LTttRfb U 

tfeiSlcm L TS»K L fc 0 MtKfb L pAdHMl 5-RGD-CMVL2 
i:pAdHM4-CMVL2^293«fc h7>X7i^ F LT&7° 
7X5 Ffi5fe(D7-Y;l/X^S!L (AdHMl 5-RGD-L2, AdH 
M4-L2) , CsCh®M%®ffiM>L\ ^T*CsChttl§£JlE 

jeauj fc « t Tfss Lfeo ?# 6 tut**? 7 -mw\ s-rgd 
-L2fe«fctfAdmi4-L2 (MM) omfc^rnxmrn*. mm 

[0 0 4 3] C^lffliffll 3 ) 7 7 iVt-OHI/l'-yfcfl. 
*^77F£tt#Lfc77V7^;l/7^77-©{1^- 
3 20 
^7 7~7°7X = KpAdfflI15«D«BS*ffi»i, HfiS$J 1 
WbfcjiOTffta. y^WFilLT, NGRHM'^sT' 
7 F (CNGRCVSGCAGRC : @B?iJS^ 6 U C <D^7° 

7 F KttJfrT U dt? * FDNAC* U n 7 7 V* 
^¥6&&Xf7)*mi<rc 0 

[0 0 4 4] *-f % ±f2T#tSILfcpAdHM15S\ Csp45I 
/ClalTtfWrU *U d'7 7 U*7 F 6 (5* — CGGCTGCAA 
CGGCCGCTGCGTGAGCGGCTGCGCCGGCCGCTG— 3' : S£IJ#-&f 1 
2 7 (5* — CGCAGCGGCCGGCGCAGCCGCTCACGCAGCGGCC 

GTTGCAGC-3' : IBW§ 1 3)fcgJgLfc 0 #^?\ S 30 
«bfciJBDRA*^«DH5ttfc»AbT^msa!ftL, pA 
dHMl 5-NGR^If fc„ I-CeuI/PI-SceIT${tLfcpAdHM15- 
NGR fcJclfpCMVLl^rin vitnr7^7— yfCfct)^ 
U pAdHM15-NGR-CMVL2*«jfiL/-c 0 pAdHM 1 5-NGR-CMVL2 
{±, CMV7 p n^-^-|E»)14Luc3i{5?*3«fctfBGH^ U 7 
7-/Wfcy77;l/£^A,7^fc c , 

[0 0 4 5] 7°7X5 FpAdHM15-NGR-CMVL2^Pac 

I T°mit LXmmt U ^M7x7 7 d d 

L fcpAdHMl 5-NGR-CMVL2^293lfflBSfC f7yX7x^hL 40 
TT'775 FS*07^;l/7 (AdHM15-NGR-L2) £H§S 
L, CsCl.gPi^Effija^ ^V^CsChE^iB^u 
CftLTflWIUfe. f#5>ftfc^7 7-AdHM15-NGR-L2© 

[0 0 4 6] CUttM 4 ) 3{e?#A$1*©Mt- 1 
^£fil$J 1 Tff^aitfe^^^-AdHMlS-RGD-LacZfpfcJfA 
LfcRGD-4C^77 FO«M6*iK*fei6fi:» AdHM15-RGD 
-LacZ*3<J;tJ : AdHM4-LacZ(WF,§)«>af5?«A?i]*^s CAR 

L 777 7 ^r;l/X fc !i§14<DSK-HEPlfflIS 
fc, 2E«I4 (CARfiDfBitffc^fcfc) ©CHOfflB^ffl^ 50 



^2002-272480 
10 

TPflfbfco SK-HEPlMIS«t: hSfKlfeertS 

SfflflSfcfcfeU Dr. Mark A.KayCStanford UnivJiD^ 
^^tlfefeOTSSo $fcCHO*fflflS(chinese hamster ov 
ary celDte, Dr.Tadanori Mayumi(K^iSffiff±, AR 
A¥) <fc *} n/c fe <DT'& 5 o 
[0 0 4 7] £f\ SK-HEPl£ffllS:fc<fctfCH0«£:, AdHM 
15-RGD-LacZ ,hAdHM4-LacZ©^7 7-ft3?1200{@/#fflI& 
fc«ttf8000ffl/»IIB©X'!r-;UTl . 5lf H^HfeSi L 

JStt) ?§ft j8 -# 5 7 h if fcfl* y K7 n y 
7 v 7 tt) ftffl v»fcfBtt7 >y ■fe^f <fc tfX-gal (5-7*0 
4-7 n n-3— f 7 F U j8 -D-7J v 7 h tT 5 7 7 F)3fefe 
t«fcDaSUfc(Bl5)o LacZp^®tt(DgS^ +«y h 

[0 0 4 8] QGSO SK HEP-lifflia-m, AdHM15-RGD-L 
acZ (RGD AdHM4-LacZ (B^S 7 7^Ht' 

T*&r>rct)Km5 A)> CH0«tc*5l^T^ ; f(DMt±4 0 
itfelU AdHMl 5-RGD-LacZ"?J&KG» LtttfZO) 
Stt^iS^o/to $/c, AdHM15-RGD-LacZ*3cfct) : AdHM4-L 
acZT»JgWfaftbfcCH0|Blia»Ci3W-a X-galHttfflBSOSlJ 

^■(±, ±E»)t7 v -t -f <oie* ^ «fc < fflH b r ^ 

1t(S5 B) 0 

[0 0 4 9] cn&Oilfcft^^ RGD7 7-l'^- ; &ltf 
§ AdHM 1 5-RGD-LacZ ^RGD-CAR|g^SS f£W% < RGD- 

-7 tjyrvvy t<Dm&&, mgk(om-XTv7°t 

[0 0 5 0] ^ AdHM15-RGD-LacZ t±CARil-f Vf^U 
y O if 5 6 ^Sfi LTfe Z&fctb, SK-HEPllfflia 
T*«AdHM4-LacZtC tt^^M&^X%^M < &o fc 
t(Dt#^en§ 0 fot, 77-r^-tRGD-4C^7°^ 
F C ^ IC <fc t) s CHOfflBa^OCAR^SMflS^Sd 

[0051] ch»j 5 ) mz.TMxtmtDmm 2 

HflSM 2 TfFMLfc^7 7 — AdHM 1 5-RGD-L2 ff 3 K J? A b 
fcRGD-4C^7^ K43«fc tf , ^SIP 3 T?ff « L fe^ 7 7 - 
AdHM15-NGR-L24ifcSA LfeNGRBIB^7f - FOflMg^H 
^5fci6tC, AdHM15-RGD-L2, AdHMl 5-NGR-L2fc <fc tfAdHM 

A-i2(MM)<om&^mxmm^ mommm urf 

7 7-f^X(c^tt(DSK-HEPlWai:, #J8Stt (CAR© 
SS^ftV^fcft) OLN444«^fflV>Tfi?^Lfc 0 eld 
T% LN444MJia«^b7"U*-V«T^Dx Dr.Mitsuh 
iroTada (^S^tf±, dtiSMA^) J:<9ft#?tlfc 
fe ©T?* f? s * OffliaSffitC t±RGD^7°^ F <D 7 -y 
h -Y > 7 7 U > ( a v 0 3 £ § V ^4 a v 0 5 ) 43 <fc tf7 5 7 ^ 
777"— tfN/CD13*^HLTV>«. 
[0 0 5 2] S-f, SK-HEPlWa*3<i;tj ^ LN444ffliS^n ; e , 
n5 X 10 4 AdHM4-L2, AdHMl 5-RGD-L2*5 <k Z? AdHMl 5- 



(7) 2 0 0 2 - 2 7 2 4 8 0 

11 12 
NGR-L2<D^?*H$?100{H/fflR 300{I/», 1000 * To 

ffi/W*3j:t>*3000ffi/«<D7.^-;l/-ei.5Bt^H [0 0 5 4] Ctl?»(D^ RGD7 7>f>*-*W*" 

ig^bfco 2Bt£, ;l/->7i7- lf(Luc)^^/^M<D §AdHM15-RGD-L2^ N RGD-CAR^SS/Sfc^RGD-Y 

fgllCTftfr^LucIf ;I/^7i7-lfL'3t?- y-r^U^S^g*T*t>!S3ftU S{e?£$pW^A 

(H 6 ) D £WT §AdHM15-NGR-L2^RGD-CAR^^g* < NG 

[0 0 5 3] C*SS) SK HEP-HfflIS7i±, AdHM15-NGR-L R-CD13|§£S&T?t>JS3ifcU iifEi^jjW^AT^ 

2 (NGR77-1 /S- ; A)i;AdHM4-L2 (MM ■ m%M7T Z> Z. thmUlEftTco ffiot, 7 7^7 WaGRKjl^ 

; o)vmmmmmmtiii£hrcLucMm%&<D 7?- f wrrs nticx<o. immwsmmmmm 

Mti2faSSTSo/c^\ AdHM 1 5-RGD-L2 (RGD 77^^ 10 «t?ijWCjtfi?^#A"et § C hA%$tlfc 0 
- ; •)tCi5^-ai^©MiilO{g{CjiU AdHM15-RGD-L2 [0 0 5 5] 

^K^L/c^Jb^OStt^^ofcdie A) 0 LN44 mm<D%¥k] ^m^m^it. 17r-y7<Din vit 

ifel^Tii, AdHM15-NGR-L2(A)i:AdHM4-L2(W ro^^-^a V£ cfc ttIO^fK^77^^- 



lOOfgtciiU AdHM15-NGR-L2t?»Hte^L/c77*^C>S oT, fi{5?#A?jj*©r^7fV 7^7^ 
m^m^Tco $fc, AdHMlS-RGD-L^C^fc&l^Tli^ Ii«C<t Df1«£ C £tfT#3 0 

©M&|1jl000{g{C)gL/c(l26 B) 0 0 68918*© [0 0 5 6] 

TVPJ ti, vector particles (^^^-li^iX) ^ * IMMMl 

SEQUENCE LISTING 

<110> Koichi Shudo, Director-General, National Institute of Health Scien 
ces; 

Hiroyuki Mizuguchi; 

Takao Hayakawa 
<120> Adenovirus Vector 
<130> P01-0332 
<150> JP 2000-161577 
<151> 2000-05-31 
<160> 13 

<170> Patentln Ver. 2.0 
<210> 1 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Peptide having affinity with h 
eparan sulfate. 
<400> 1 

Lys Lys Lys Lys Lys Lys Lys 

1 5 
<210> 2 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Peptide having affinity with 1 
aminin receptor. 
<400> 2 

Thr Ser Gly Tyr lie Gly Ser Arg Gly Tyr lie Gly Ser Arg Gly Tyr 
1 5 10 15 

lie Gly Ser Arg Ser Ser 



(8) #M 2002-272480 

13 H 
20 

<210> 3 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Peptide having affinity with 1 
aminin receptor. 
<400> 3 

Thr Ser Ala Ala Ser lie Lys Val Ala Val Ser lie Lys Val Ala Val 

1 5 10 15 

<210> 4 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence". Peptide having affinity with E 

-selectin. 

<400> 4 

Thr Arg Ser Asp lie Thr Trp Asp Gin Leu Trp Asp Leu Met Lys Thr 
1 5 10 15 

Ser 

<210> 5 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: RGD-4C peptide. 
<400> 5 

Cys Asp Cys Arg Gly Asp Cys Phe Cys 

1 5 
<210> 6 
<211> 13 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: NGR associating peptide. 
<400> 6 

Cys Asn Gly Arg Cys Val Ser Gly Cys Ala Gly Arg Cys 
15 10 
<210> 7 
<211> 81 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Oligonucleotide 1. 
<400> 7 

aacaggagac acaacttcga acatcgatcc aagtgcatac tctatgtcat tttcatggga 60 
ctggtctggc cacaactaca t 81 



(9) Wffl 2 0 0 2 - 2 7 2 4 8 0 

15 16 

<210> 8 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Oligonucleotide 2. 
<400> 8 

taatgtagtt gtggccagac cagtcccatg aaaatgacat agagtatgca cttggatcga 60 
tgttcgaagt tgtgtctcc 79 
<210> 9 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Oligonucleotide 3. 



<400> 9 

cgttaattaa 10 
<210> 10 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Oligonucleotide 4. 
<400> 10 

cgaagtgtga ctgccgcgga gactgtttct g 
<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Oligonucleotide 5. 
<400> 11 

cgcagaaaca gtctccgcgg cagtcacact t 



<210> 12 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Oligonucleotide 6. 
<400> 12 

cggctgcaac ggccgctgcg tgagcggctg cgccggccgc tg 42 
<210> 13 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence". Oligonucleotide 7. 
<400> 13 
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17 
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18 



cgcagcggcc ggcgcagccg ctcacgcagc ggccgttgca gc 



42 



CHI] ^7£-7^X5 FO^&TTo (A) -^7 
7-7^7.5 KpAdHM15,16,1743«tlfl8l± % El/E3Mi7 
f/ *?4lWf 7 ADNA£##k C ©7/ ADNA(D32679 
it 1 3268014 i: OHfCCsp45I *5 <fc tf /£ fcliClaIg|S{i£ 
El^fiHSfCl-CeuI/SwaI/PI-SceiaPfi[*#t?o 

K»xawftHiaoEw*3vr. m-** u =r? 7 u 

^^F^-Y^U-y^ft^fo (C)§77X5F^ 10 
*-fflfc-&J«'rS*U:J5l*^**-K*^-ro pAdHM15 

n-y#\ Csp45ITttfflW3ftS^laIT?ttWW*tiS: 

i^cfc 5 fc«n-bfcii*©* «j 7 p^-f - F^^tirv^ 

-f>o 

[0 2 ] 7©HI/l/-7'li:RGD-4C^7 , 7 F£ 

[0 3 ] «xy F ? 7 U7-- tf^OtS«*^ro 
(A) ^7 7-77'X5 F(pAdHM15-RGDt> L < tepAdHMl 20 
5-RGD-LacZ) $ fc 147 r fCRGD^^f - K**TT 3 
LacZSEEfiJfc* 77/ 7 >f /l/XDNA(AdHMl 5-RGD-LacZ)^ 
Hindlll/PacK Csp45I/PacK HindIII£fc{;i:Csp45I7M 

ft U o . 7 % 7 #o y rt/±-e*ffi»» L fcasn-efc 

lx-yi : lkb DNAv^-V-^3-o 

P-y 2 : HindIII/PaclSfbL/cpAdHM15-RGD 0 

W>3 : Csp45I/PacIriftLfcpAdHM15-RGDo 

U— 74 : HindIII/PacI?BfbLfcpAdHM15-RGD-LacZo 

U->5 : Csp45I/PacI^fbLfcpAdHM15-RGD-LacZo 30 



U->6 : HindIII^{kLfcAdHM15-RGD-LacZ^-<;UXDN 
A 0 

U->7 : Csp45I?f{l:L7cAdHM15-RGD-LacZ'7^;UXDN 
A 0 

(B) ffig|x77V 7 -(71/7^7 7-(AdHM15-RGD-Lac 
Z)£DHindIII i:Csp45I$»tiHa^-r o »rfr©lMX(k 
b)£7/A©±~R;:^t" 0 CMVlilM M#n»M;l/X 
^Mi^nt-^-Ay^vt- fc^frU P(A) 
ti^i/^S^;^y^U77-;Hb^^^^fe-ro 

[04] 7 r 7 7" ©HI ;I/-7tcRGD-4C^7f - F £ 

7 7^;bX^7 *-©#BKff-B£^1"o 
[0 5 ] AdHM4-LacZ t AdHMl 5-RGD-LacZ£ £ t> J£fiaf A 

(A) LacZ5fi3K««36r«yfe^KJ:OM^Lfc|g*. 0 
tfJ(a) % (b^i^tl/ffU ^77-&?£(a) 1200fla 

/mm, (b) aoooffl/miBfflv^few^oe**^^. 

7- 7 tt3iN* ofja o fcMH7- * OW+S . D . 7 
;S-r o (B) CHOfflBS (^7^-m?1200ffi/W 
te^SX-gal5ftfe©|gao (a) {±AdHM4-LacZ, (b) 
l&AdHMl 5-RGD-LacZt O OiligaT?* S o 
[0 6 ] AdHM4-L2, AdHM15-RGD-L2fe <fc tfAdHMl 5-NGR-L2 

Lfc07££o en^'nAdHM4-L2«a^L (O) , AdHMl 5 
-RGD-L2&H*. (•) > AdHM15-NGR-L2«HH^ (A) 7 
^To (A) SK HEM«ISfc*tf SLucJBHfcMSLfc 
£§Ho (B) LN444MatCfent5Lucfg^aiJSbfc^ 

n 0 7*-^t±4iiiiroffa:ofeiS»7*-*o¥^fii±s. 

D.7aVfo 
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[01] 



(A) 



Swal 
HTeul PJ-ScoJ 



j (was) 



Cap4S Cfcl 



em 



pAdHM-15 02.6 Kb W 



Svnl 



" I £1H * 



pAdHM16 3Z5Kb 




(B) 



ICS AA 

Set: 
(SI 



lie 

n 



C Off 
« CIA 

Asp 



Asnar 
W 



SAG C 



C CAI 

c era 

Asp 

w 



(C) 



CG AAx XXX 
ttx x**' 



xxx XX 
xxx xxQ C 



C Cxx xxx - XXI XX 
xr xxx - . - xxx xxG C 




pAdHMtr 52-6 



tec 

ACC 

Ser 

IS) 



£C TEC 

Lys 

(K) 



Ctr XXX XXX 
XXX XXX 



xxx x 
xxx xfiC 



fed, 




pAdHMI* 32JKb ^ 



kQC 



CC XAC 



cs xxx xxx 
xxx xxx 



XXX X 

xxx xGC 
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[02] 



SwaJ 



J-C«W I PkScel 



Ls£L 



Csp451 Clal 



pAdHMlS 32.6 Kb Amp* 



I C4sp45l/Cla! ✓ 

1 ^^r-^ H > 



Swal 



CG RAG SGT SAC TOC CCC GG* GAC IGT TXC X«? 

T3X ACA CTS ACS ACS CCr'ctG ACA AAG AC© 0 

Q R S D C F c 

ClaJ 



X C D 

Csp45r 



— — A/ 



pAdHM15-RGD 32LS Kb W 



I I-Ceuf/Pf-Scel 




LacZ 



C«V UcZ P(A) 




Pacf 



pAdHM15-RGD~ 
LacZ 



AdHM1 5-RGD-LacZ 
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[H3] 

A 




B 



AdHMl 5-RGD-LacZ 
rm CMV W 



3.3 




X 



AE3 



JTR 



4.3 3-0 | 5.1 j 2.1 | 4.6 1 8.0 

H H H H H 



3.1 



2.9 1.0 



H H H 



(14) 



#B8 2002-272480 



[04] 



Swal 
t-Ceul| PLScei 



Jl PI 



Csp45f Clal 



{2»1 w-wei^ 



pAdHWHS 32.5 Kb Am P r 
Csp45l/Clal 



CO AAG TCX GAC WC C«C OS& <5AC TOT 

TTd ACA CTG ACS GOO CCT CTG ACA AAS ACG C 

c R G D c F c 



K C D 

Csp451 mm 



Swal 



Csp45I 



pAdHM 1 5-RGD 32,& Kb 

!-Ceul/PI-Scet 



P(A> Luc CM V 




Luc 



f 



Ampr 

Paci 

h5 >^^Ct^->3 > 



RGD 




AdHM15-RGD-L2 

y T-irt—S^/\Z. RGB-4C Ffc^tfU *^ 
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[H5] 



(A) 

(a) nrf—ibrf- 1200 is/ius 
fAdHIUM-UcZ 



SK-HEP1 



CHO 



[AdHM15-RGD-LacZ 

rAdHM4-LacZ 
[AdHM15-RGD-LacZ 




0 0.2 0.4 o.e 0.8 



Cb) ^-Cf^-^f mmm/mx®. 

|"AdHM4-LacZ 



SK-HEP1 



CHO 



[AdHM15-RGD-LacZ 

[*AdHM4-LacZ 
LAdHM15-RGD-LacZ 




0 2 4 6 8 



(B) 



• e, m , . , ' • ' 




CHO : ^i^-JftT 1200 H/*BBS 

(a) AdHM4-LacZ (W AdHMI5-RGD-LacZ 
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10000 




mm cvp/aai&) 



(72MW% 7j<P |§£ (72)8HB# 

mmi5mffl@K±fflg i -is- 1 Big mm«PtSBa«E±ra« i -is- i bse 

F A(##) 4B024 AA01 AA20 BA07 BA80 CA02 
CA20 DA02 DA03 EA02 GA11 
HA09 HA17 
4C087 AA02 BC83 NA20 ZB26 



